SPECIFICATION 

TITLE OF THE INVENTION 

Reel Rotation and Detection Mechanism for Video Cassette Deck 

DETAIL ED DESCRIPTION OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a reel detecting mechanism for optically 
detecting the reel rotation in a video cassette deck. 
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In video cassette «deetr, an optical leading^and entraining end detecting 
mechanism is used so as to detect the leading end and the entraining end of the 
magnetic tape within tfeg cassette set within the deck. The rotation of the 
reel is often detected optically by the common use of the leading and 
entraining end detecting mechanism and partial components. reel detecting 

A, 

mechanism for commonly using the leading and entraining end detecting mechanism 
such as magnetic tape and its partial components are described in, for example, 
Japanese Patent Application Laid-Open No. 8 - 17095 and Japanese Application 
Laid-Open No. 129794- 

Fig. 2 is a schematic plan view of a reel rotation and detection mechanism 
described in Japanese Patent Application Laid-Open No. 8-17095. Magnetic head 
cylinder, reels 10a, 10b and so on which are the major components of the video 
cassette deck are mounted on V&e deck chassis 20. 

The reel rotation and detection mechanism has a light emitting element 41 
provided above the deck chassis 20. The light emitting element 41 emits the 
light in two directions from the common use relationship between the leading end 
and entraining end detecting mechanism of the magnetic tape to be described 
later. One light to be emitted from the light emitting element 41 is divided 
into two directions by the light guiding member 52 for reel rotation and 
detection use and is guided, to the light receiving elements 51a and 51b by way 
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of the light transmitting portions 54a and 54b provided in the reel 10a and 10b, 
The light transmitting portions 54a and 54b are formed in the cylindrical 
portion provided in the lower portions of the reels 10a and 10b, while the 
light receiving elements 51a and 51b are provided, above the deck chassis 20, on 
the inner side of the cylindrical portion. 

The leading and entraining end detecting mechanism of the magnetic tape 1 
divides the other light transmitted from the light emitting element 41 by %fce 
light guiding member 43 for the leading and entraining end detection use, so as 
to guide the light in the light receiving elements 42a and 42b by way of within 
the cassette 2. The light receiving elements 42a and 42b, together with the 
light emitting element 41 and the light receiving elements 51a and 51b for 
rotation detecting use, are provided above the deck chassis 20, 

In this manner, the reel rotation and detection mechanism described in 
Japanese Patent Application Laid-Open No. 8-17095 commonly uses the light 
emitting element 41 between the leading and entraining end detecting mechanism 
of the magnetic tape 1. 

Fig, 3 is a schematic elevation view of the reel rotation and detection 
mechanism described in Japanese Patent Application Laid-Open No. 8-129794. The 
reel rotation and detection mechanism is different in the common use of the 
light emitting element 41 and the light guiding member 52 between the the 
leading and entraining end detecting mechanism of the magnetic tape. The light 
emitting element 41 is engaged on the main substrate 30 provided under the deck 
chassis 20. The light receiving element 51 for reel rotation and detection use 
is provided on the chassis 20 through a housing 31, because it is not engaged 
directly on the main substrate 30 from the relation of the position on the 
inner side of the cylindrical portion 12 provided in the lower portion of the 
reel 10 although it is provided on the main substrate 30. 

The reel rotation and detection mechanism is economical in that one portion 
of the components is commonly used between the leading end and entraining end 
detecting mechanism of the magnetic tape. Since the light receiving element 51 



and further, the light receiving elements 42a and 42b for the leading end and 
the entraining end detecting use are positioned above the deck chassis 20 and 
are separated from the main substrate 30, whereby - the ^wr in g-r conf iguration and 
so on become complicated* Thus, a type is developed, wherein these light 
receiving elements, together with the light emitting element are positioned 
under the deck chassis 20, and are engaged directly on the main substrate 30, 

Fig. 4 and Fig* 5 are configuration illustrating diagrams of a type with 
the light emitting element and the light receiving element being directly 
engaged on the substrate, Fig, 4 showing a leading and entraining end detecting 
O mechanism of a magnetic tape and Fig. 5 showing a reel rotation and detection 

m mechanism using one portion of the leading and entraining end detecting 

fro 

j^a mechanism. 

in 

%l As shown in Fig. 4, the leading^and entraining end detecting mechanism 40 

^* of the magnetic tape is composed of a light emitting element 41 engaged on the 

main substrate 30 of the video cassette deck, a pair of light receiving elements 



42a and 42b engaged on the main substrate 30 with the light emitting element 41 
Jf being gr as ped between them, a light conducting member 43 mounted on the deck 



chassis 20, and a pair of reflection plates 44a and 44b mounted on the deck 
chassis 20 with the light guiding member 43 being^graape d between them. 

The light conducting member 43 is a prism having a pillar portion 43a 
extending through the deck chassis 20, and a branch portion 43b extending 
» obliquely and^ d o w n warcto from the lower end portion of the pillar portion 43a. 

The pillar portion 43a divides the light incident from the light emitting 
element 41 with the tip end portion, so as to guide the light to the reflection 
plates 44a and 44b on both the sides. The branch portion 43b is positioned 
under the deck chassis 20 for the rotation and the detection of the reel 10 to 
be described later, so as to guide sideways one portion of the light which is 
incident from the light emitting element 41. 

When the cassette is set in the video cassette deck, the pillar portion 43a 
of the light guiding member 43 is inserted into the concave portion provided in 



-4- 



the under face of the cassette. When the light emitting element 41 is omittod 
in this condition, the light passes^the pillar portion 43a of the light guiding 
member 43 and divides onto both the sides. 

When the magnetic tape within the cassette is in the leading end portion, 
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one of the light^divided on both the sides by the tip end portion of the light 
conducting member 43 passes the transmission portion on the leading end side of 
the magnetic tape and ^eeei^es the light ^to one light receiving element 42a by 
way of one reflection plate 44a* As the other light is screened by a 
magnetically coated portion of the magnetic tape, it does not reach to the 
other light receiving element 42b, Thus, the leading end of the magnetic tape 
is detected. 

When the magnetic tape within the cassette is in the entraining end portion, 
one of the light ^divided onto both the sides by the tip end portion of the light 
guiding member 43 is screened with the magnetically coated portion of the 
magnetic tape, whereby the light does not reach one light receiving element 42a. 
The other light transmits the transmitting portion on the entraining end side 
of the magnetic tape, and -pe eo i voa the light A to the other light receiving 
element 42b by way of the other reflection plate 44b. 

As shown in Fig. 5, the conventional reel rotation and detection mechanism 
\^ 50 using one portion of the lea^ng and entraining end detecting mechanism 40 of 
the magnetic tape is compp^ed of the aforementioned light emitting element 41 
engaged on the main i^ubstrate 30, a specific light emitting element 51 for 
rotation and detection engaged on the main substrate 30, the aforementioned 
light guiding^member 43 mounted on the deck chassis 20, a specific light guiding 
member 52 for rotation and detection mounted on the under face of the deck 
chassis 20, a sensor gear 53 and so on. 

The specific light guiding member 52 for rotation and detection use is a 
prism for guiding, to the light receiving light element 51, the light coming 
from the branch portion 43b of the light guiding member 43. The sensor gear 53 
is rotated in synchronous relation with the reel 10 by interlocking with the 



reel 10 through the intermediate gear 54. The light screening portions 53a and 
53a are provided in two positions in the peripheral direction of the sensor gear 
53. The light screening portions 53a and 53a are to cross the light path 
reaching from the branch portion 43b of the light guiding member 43 to the 
light guiding member 52 through the rotation of the sensor gear 53. 

The light, incident into the light guiding member 43 from the light 
emitting element 41, is divided for the branch 43b. The light is guided to the 
light receiving element 51 through the light guiding member 52. The rotation 
of the reel 10 is detected, because the light screening portions 53a and 53a 
are to cross the light path reaching the light guiding member 52 from the branch 
portion 43b through the rotation of the sensor gear 53. 



-FR0BEEM3- T0 BE SOLVED BY THE - tWVhLMliUlM 

Since the conventional reel rotation and detection mechanism 50 detects the 
rotation of the reel 10 with the common use of partial components (the light 
emitting element 41 and the light guiding member 43) between the leading and 
entraining end detecting mechanism 40 of the magnetic tape, the conduction is 
simple and economical. Further, the light emitting element 41 and the light 
receiving element 51 are simple in construction and economical in that they are 
directly engaged on the main substrate 30. 

Since the light receiving e^ettfent 51 is directly engaged on the main 
ubstrate 30 lower than the de£k chassis 20, the light guiding member 52 and the 
sensor gear 53, further*; specific components such as intermediate gear 54 or 
the like are use£f thus ^ ro ami ning many in \hc nunrbap of the components. Thus, 
the manufacj^dring cost of the reel rotation and detection mechanism 50, and the 
video cassette deck cannot be lowered sufficiently. 

Accordingly, an object of this invention is to provide a reel rotation and 
detection mechanism of £te&*=v^dteo cassette deck which is considerably ^ sim p fre in 
construction and economical despite the provision of the light emitting element 
and the light receiving element under the deck chassis. 




■ * A reel rotation and detection mechanism for a video cassette deck o f claim 
T=of lliiij invitatio n comprises a light emitting element for conducting the 
leading and entraining end detection of the magnetic tape within a cassette set 
within the video cassette deck, a light guiding member for guiding the light 
from the light emitting element into the cassette for conducting the leading 
and entraining detection of the magnetic tape, and directly conducting onto the 
reel side for conducting the rotation and detection of the light, a light 
receiving element for receiving the light conducted onto the side of the reel, a 
light passing portion or a light screening portion provided on the reel so as 
to cross the light path reaching from the light guiding member to the light 
receiving element through the rotation of the reel* It is characterized in that 
the light emitting element and the light receiving element are provided under 
the deck chassis for mounting main components including the reel of the video 
cassette deck, and the light guiding member guides the light coming from the 
light emitting element to the light receiving element under the chassis by way 
of the light transmission portion or the light screening portion provided on 
the reel on the deck chassis. 

In the reel rotation and detection mechanism for the video cassette deck 
€teeej£4 tog— tou-c l a im □ of this invention, the deck chassis has a transmitting 
opening portion for passing the light the light downwards from above. 

In the reel rotation and detection mechanism for the video cassette deck 
acc or ding lu uluim 3 of this invention, the light guiding member has a pillar 
portion extending through the deck chassis to guide the light, coming from the 
light emitting element, into the cassette on the deck chassis, and a branch 
portion extending sideways from the pillar portion to illuminate the light to 
the light receiving element, the branch portion being positioned above the deck 
chassis and opposite to the light passing portion or the light screening 
portion provided in the reel on the deck chassis. 

In the reel rotation and detection mechanism of the video cassette deck 



according to elai m >l of this invention, the light passing portion or the light 
screening portion is provided in the disk portion provided integrally on the 
reel, and the branch portion is opposite from above to the light passing 
portion or the light screening portion. 

In the reel rotation and detection mechanism of the video cassette deck 
according to alaim 5 off this invention, the light emitting element and the 
light receiving element are engaged on the substrate provided under the deck 
chassis. 

In the reel rotation and detection mechanism of the video cassette deck 
according to claim 6 of this invention, the light receiving element for leading 
and entraining end detecting use for receiving the light guided into the 
cassette to detect the leading and entraining end of the magnetic tape is 
provided under the deck chassis, and a reflection plate for reflecting the light 
downwards from above the deck chassis is provided above the deck chassis. 

In the reel rotation and detection mechanism of the video cassette deck 
according to claim 7 of this invention, a light receiving element for detecting 
the leading and entraining ends, together with the light emitting element and 
the light receiving element, are engaged with on the substrate under the deck 
chassis. 

In such a configuration, the light from the light emitting element is 
directly guided onto the side of the reel for the rotation and the detection of 
the reel by using the light guiding member for conducting the leading and 
entraining end detection of the magnetic tape. The rotation of the reel is 
detected by intermittent screening of the light by one portion of the reel 
through the rotation of the reel. Since the light of the light emitting element 
is guided downwards by way of the upward portion from the downwards of the 
chassis deck, the rotation and detection can be conducted by the use of the 
light transmitting portion or the light screening portion provided on the reel 
on the chassis deck. Thus, despite the provision of the light emitting element 
and the light receiving element under the chassis deck, the specific light 



guiding member for rotation and detection use, the sensor gear, and further the 
intermediate gear are removed from the side of the reel rotation and detection 
mechanism. 

EMBODIMENT 

ft 

The embodiment of this invention will be described hereinafter referring to 
the drawings. Fig. 1 is a schematic configuration view of a reel rotation and 
detection mechanism of the embodiment of this invention. 

A reel rotation and detection mechanism 60 of the embodiment of this 
invention detects the rotation of the reel 10 supported rotatably on a deck 
chassis 20 of a video cassette deck. The reel rotation and detection mechanism 
60 is comprised of a light emitting element 61 and a light receiving element 62 
engaged on a main substrate 30 provided below the deck chassis 20, and a light 
guiding member 63 mounted on the deck chassis 20* 

The reel 10 can be either for feeding or taking-up use. Here it is to 
detect the rotation of the feeding reel. 

The light emitting element 61 and the light guiding member 63 are sharing 
parts to be commonly used between the leading end and the trailing end 
detecting mechanism of the magnetic tape corresponding to the light emitting 
element 41 and the light guiding member 43 shown in Fig. 4 and Fig. 5 . A 
specific parts for detecting the rotation is a light receiving element 62. 
This light receiving element 62 is, for example, a photo transistor for 
receiving the light emitted from the light emitting element 61 such as infrared 
LED or the like, and is engaged upwardly, together with the light emitting 
element 61, on the main substrate 30. 

The light guiding member 63 is a prism having a pillar portion 63a 
extending through the deck chassis 20, a branch portion 63b extended sideways 
from the middle stage portion of the pillar 63a, and a mounting portion 63c 
extended sideways from the pillar portion 63a for mounting the light guiding 
member 63 on the deck chassis 20. 



The pillar portion 63a of the light guiding member 63, provided vertically 
upwards of the light emitting element 61, divides the light onto both the sides 
with its tip end portion incident from the light emitting element 61 for the 
leading and entraining ends of the magnetic tape as before (see Fig. 4 ). 

The branch portion 63b to be used in the rotation and detection of the reel 
10 guides sideways one portion of the light incident into the pillar portion 
63a to output it immediately under from the tip end portion. The branch portion 
63b is above the deck chassis 20 to directly guide the light to the reel 10 on 
the deck chassis 20, with the tip end portion being opposed from above to the 
outer peripheral portion of the reel 10. 

A disk portion 13 is provided in the lower portion of the reel 10, and an 
opening portion 1 1 as a light transmitting portion is provided in the disc 
portion 13 * The opening portion 11 is to pass immediately under the tip end 
portion of the branch 63b. through the rotation of the reel 10. An opening 
portion 21 for light transmission use is provided in the deck chassis 20 
immediately under of the tip end portion of the branch portion 63b. 

The light receiving element 62 is just under the opening portion 21 of the 
deck chassis 20, and opposes to the tip end portion of the branch portion 63b 
through the opening portion 21. 

Although not shown in Fig. 1, the light receiving elements 42a and 42b for 

and 

the leading^and entraining end detecting use are engaged on the main substrate 
30 as in the leading and entraining end detecting mechanism 40 of the magnetic 
tape of Fig. 4. In order to guide to the light receiving elements 42a and 42b 
the light divided onto both the sides by the tip end portion of the pillar 
portion 63a of the light guiding member 63 are provided reflection plates 44a 
and 44b above the deck chassis 20 . 

The function of the reel rotation and detection mechanism 60 of the 
embodiment of this invention will be described. 

When the light emitting element 61 emits its light, the light passes 
through the pillar portion 63a of the light emitting member 63 and is divided to 



both the sides by the tip end portion. The lights are used in the leading and 
entraining end detection of the magnetic tape as above described* 

One portion of the light incident into the light guiding member 63 is 
branched for the branch portion 63b* The light is illuminated from just above 
into the outer peripheral portion of the rotating reel 10 from the tip end 
portion of the branch 63b. An opening portion 1 1 is provided in the outer 
peripheral portion of the reel 10. An opening portion 21 is provided, in the 
deck chassis 20, just under the tip end portion of the branch portion 63b. 

Thus, the light incident from the tip end portion of the branch portion 63b 
passes the opening portions 11 and 21 each time the opening portion 11 reaches 
just under the tip end portion of the branch portion 63b through the rotation of 
the real 10 and reaches the light receiving element 62. 

On the side of the reel rotation and detection mechanism 60 is detected the 
rotation of the reel 10, even when not provided a specific light guiding member 
52 for rotation and detection use, a sensor gear 53, and an intermediate gear 
54 as shown in Fig. 5, as they are provided. 

In the embodiment, a light path reaching to the light receiving element 62 
from the branch portion 63b of the light conducting member 63 is constructed as 
the opening portion 11 provided in the reel 10 crosses it. The reel 10 can be 
rotated and detected likewise by provision of a projection like light screening 
portion, instead of the opening portion 11, on the outer peripheral portion of 
the reel 10. 

In the embodiment, this invention is not restricted to the light emitting 
element 61 and the light receiving element 62, which are described on the main 
substrate 30 provided under the deck chassis. The light emitting element 61 and 
the light receiving element 62 can be engaged with a different component of 
another substrate of, for example, a main substrate 30. Either member to be 
engaged with the light emitting element 61 and the light receiving element 62 
should be determined in relation to surrounding space or the like. 



As described above, in the reel rotation and detection mechanism of the 
video cassette deck of t h e clai m > of this invention, the light from the light 
emitting element is guided downwards by way of the above from under the deck 
chassis by using the light guiding member for conducting the leading, 
entraining end detection of the magnetic tape to detect the rotation of the 
reel on the deck chassis. Despite the provision of the light emitting element 
and the light receiving element under the deck chassis, the specific light 
guiding member for rotation and the detection from the side of the reel 
rotation and detection mechanism, the sensor gear, and further the intermediate 
gear are removed. Thus, the wiring construction is simplified and the item of 
the components is considerably reduced in number as compared with the 
conventional reel rotation and detection mechanism. Thus, the reel rotation and 
detection mechanism, and the video cassette tape deck can be reduced in 
manufacturing cost. 

In the reel rotation and detection mechanism of the video cassette deck of 
t,hr rlnim ? this invention, the construction of an opening portion for light 
transmission where the deck chassis transmits the light downwards from above 
guides the light with short distance downwards from above of the deck chassis, 
consequently the reel rotation and detection mechanism is down-sized. 

In the reel rotation and detection mechanism of the video cassette deck of 
t&e-^gfe xirr-^ of' this invention, the light guiding member has a pillar portion 
extending through the deck chassis to guide the light coming from the light 
emitting element into the cassette on the deck chassis, and a branch portion 
extending sideways from the pillar portion to illuminate the light to the light 
receiving element, the branch portion being positioned above the deck chassis 
and opposite to the light passing portion or the light screening portion 
provided in the reel on the deck chassis to simplify the light conducting 
member to particularly reduce the number of the components. The light path 
from the light emitting element to the light receiving element becomes short to 



make the reel rotation and detection mechanism small in size* 

In the reel rotation and detection mechanism of the video cassette deck of 
tho c l a im >1 o f this invention, the light passing portion or the light screening 
portion is provided in the disk portion provided integrally on the reel, the 
branch portion of the light guiding member is opposite from above to the light 
passing portion or the light screening portion so that the light path from the 
light emitting element to the light receiving element become much shorter and 
the reel rotation and detection mechanism is made particularly small in size. 

In the reel rotation and detection mechanism of the video cassette deck of 
trh o o fa ani D of this invention, the light emitting element and the light 
receiving element are engaged on the substrate provided under the deck chassis 
to simplify the lower construction of the deck chassis. 

In the reel rotation and detection mechanism of the video cassette deck of 
t£*fc=£iaim=£-=ef this invention, the light receiving element for leading and 
entraining end detecting use for receiving the light guided into the cassette 
to detect the leading and entraining ends of the magnetic tape is provided 
under the deck chassis, and a reflection plate for reflecting the light 
downwards from above the deck chassis is provided above the deck chassis so as 
to simplify the wiring construction or the like even in the leading and 
entraining end detecting mechanism of the magnetic tape. 

In the reel rotation and detection mechanism of the video cassette deck of 
tftcr-^rl f criim 7 of this invention, a light receiving element for detecting the 
leading and entraining ends, together with the light emitting element and the 
light receiving element, are engaged with on the substrate under the deck 
chassis so as to simplify the construction under the deck chassis. 
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cfe<ection mechanism for using one portion of the leading and entraining end 
detecti^ mechanism of the magnetic tape; 

Fig. 3 l\a schematic construction and elevation view of ^conventional 
ono thor reel rotatiohs^nd detection mechanism using one portion of the leading 
and entraining end mechaijflsSi^Qf the magnetic tape; 

Fig* 4 is a schematise constrtn^ion and elevation view of the leading and 
entraining end detection mechanism of theN^agnetic tape; and 

Fig. 5 is a schematic construction and elevation view of the conventional 
reel rotation and detection mechanism using one portion of the leading and 
entraining end detection mechanism of the magnetic tape or'Kig. U. 




